Introduction
A methodology for studying the properties of liquids in not fully stable states is based on the development of pulse techniques for local heating of a substance using miniature probes [1] . The use of modern elemental base and special signal processing procedures makes it possible to diversify the choice of measurement modes and to obtain a priory unknown results in the temperature range inaccessible to quasi-stationary methods. The report discusses the principles of constructing a digital device for thermophysical measurements by means of the resistance thermometer, the hot wire probe. The device action is aimed at ensuring the accuracy of reproducing specified heating modes and the speed of recording response signals.
Device
A digital device was developed; its block diagram is shown in Fig. 1 . The operation of the device is controlled by a microcontroller unit (MCU). MCU executes the probe heating with a current pulse and simultaneously measures its temperature. The magnitude of the current is adjusted to the properties of the measured sample. The setting is implemented by a controlled current regulator that receives the current value in digital form from the MCU and stabilizes it in the course of the pulse. Measurement of the "instant" probe temperature during running two pulses is carried out by a measuring block. Adjustment of the measuring circuit to a predetermined part of the temperature range of measurements is performed by a measuring block using a digital-to-analog converter DAC. The measuring block converts the voltage drop on the probe to a signal that goes to ADC of the MCU. The resulting change of the probe resistance in time is recalculated into the change of average-mass temperature. Temperature curves are stored in the flash memory unit and sent to the PC via USB interface.
Double pulse heating technique
As an example of using the device for thermophysical measurements, consider a technique of double pulse heating of a thin wire probe placed in a liquid. The first pulse heats the probe to a predetermined temperature T1. The second pulse of an order of magnitude lower power keeps the probe in a heated state near T1 in the time interval required for reheating to this value (Fig.  2) . The T1 value can be chosen in such a way that the liquid will spontaneously boil up during the second pulse. Boiling-up is accompanied by a sharp increase in the heat flux from the probe (S* > S) and a decrease in its temperature. From Fig. 2 it can be seen that in this case, the second pulse have the stepwise form and longer duration equal to the moment of limiting pulse time tlim. This provides a basis for unambiguous detection of the spontaneous boiling-up moment in the course of an increase in the T1 value. The attained temperature value is taken as the temperature of thermal instability onset under given heating conditions T1*, which serves as its individual characteristic of the liquid. Approach (from below) the temperature T1* was carried out in small steps of (1-5) C in a certain temperature range characteristic of this sample (Fig. 3) . It was revealed in experiments that this heat release mode was extremely sensitive to the appearance of volatile impurities in the initially "pure" liquid. An increase in the content of volatile impurities led to a decrease in the temperature T1*. The corresponding mode setting allows one to detect the presence of impurities at the level of traces, i.e., units of grams of impurity per ton (ppm) [2] . As an example, Fig. 4 shows the results of calibration of transformer oil by moisture content. The T1* value for the oil is plotted on the ordinate; moisture content c in oil in ppm, on the abscissa. The dependence is monotonous and close to linear in the range relevant for transformers. This made it possible to apply this technique in devices to express control of the actual moisture content in oils directly in the operating equipment [3] . The observed effect was manifested solely at temperatures close to the value of the boiling-up temperature of a sample having some water content. 
Constant power technique
Due to the possibility of programming the heating current, it is possible to realize thermal conductivity measurements of a liquid based on the THW-technique [4] . The essence of the implementation lies in the step-by-step selection of the current so that the power of heat release (product of the square of the current and the probe resistance) becomes constant in time:
The measurement consists of several cycles. In the first cycle, the probe is heated by a constant current of a selected duration -see Fig. 5 , dashed line. Taking into account the evolution of the probe temperature T(t) calculated from the experimental dependence R(t), in the subsequent heating cycles, the selection of the dependence I(t) (Fig. 5, line 1 ) occurs in such a way as to satisfy condition (1), see Fig. 5 , solid line. Recording the evolution of temperature T(t) at a constant heat release power and the known probe size is sufficient to calculate the thermal conductivity coefficient [5] . Fig. 6 shows the temperature dependence of the thermal conductivity of water in the temperature range from -150 to 25 which was calculated from the primary data measured by this device. At a temperature of 0°C, the expected phase transition has been observed, which is characterized by a surge in thermal conductivity values. 
